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RELEASE AUTHORIZATION

his report is an independent product of the Type B Investigation Board appointed by

James C. Hall, Manager, Oak Ridge Operations Office, U.S. Department of Energy.
The Board was appointed to perform a Type B investigation of these incidents and to prepare an
investigation report in accordance with DOE Order 225Adjdent Investigations

The discussion of facts, as determined by the Board, and the views expressed in the report are
not necessarily those of the U.S. DOE and do not assume and are not intended to establish the
existence of any legal causation, liability, or duty at law on the part of the U.S. Government, its
employees or agents, contractors, their employees or agents, or subcontractors at any tier, or any
other party.

This report neither determines nor implies liability.



INDEPENDENT REPORT

n March 12, 1998, | appointed a Type B Accident Investigation Board to investigate

the February 27, 1998, shipping violations involving the Corehole 8 Project at the
Oak Ridge National Laboratory, located in Oak Ridge, Tennessee. The responsibilities of the
Board have been satisfied with respect to this investigation. The analysis, identification of
contributing and root causes, and judgments of need reached during the investigation were
performed in accordance with DOE Order 225.A8cident Investigations.

| accept the report of the Board and authorize release of the report for general distribution.

James C. Hall
Manager
Oak Ridge Operations Office

Date Accepted;




PROLOGUE

his Type B investgation is an important reminder that even the segiyiroutine

activities that we are carrout evey day in support of the environmental restoration
mission have important health and sgfehplications, and thg may go wrong if not given
proper attention.

As cleanup of the Oak Rgk Reservation proceeds, there will be hundreds ofegts like
Corehole 8. | expect that mgprof these prgects will have to be carried out on expedited
schedules. Limited bt dollars will demand that we look for wa to streamline the workforce
to get the best productiwt The new ORO M&I oganization will subcontract more work, and
reliance on well- established centraganizations such as the Lockheed Martin Transportation
and Packging Management Oganization will be substantigllreduced. Emplgees transitioned

to the M&l will have to learn new mammgment gstems and procedures. The ovgnsithat has
been provided in the pasylthe Lockheed Martin @anization will be redefinedyothe new,
more streamlined Bechtel Jacobs Compan

| trust that all contractors supporgnOak Ridge Operations, whether prime to DOE or
subcontractor, will take the time to read this report, think about how the above realities could
potentially impact the safgtand qualiy of our work, recgnize that there is no such tigmas a
routine health and safgactivity, and work with us to achieve an igf@ted safgt manajement
system that will work in spite of chage.

James C. Hall
Manager
Oak Ridge Operations Office
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EXECUTIVE SUMMARY

INTRODUCTION *

On February 27, 1998, in the course of carrying
out a characterization and monitoring Project at
the Oak Ridge National Laboratory, a contrac-
tor and their subtier contractors reporting to
Lockheed Martin Energy Systems incorrectly

shipped radioactive samples to three analytica+

laboratories. Shipments to all three laboratories
involved the use of public roads. Shipments to
one of the laboratories also involved an air
carrier. All of the laboratories notified the
Lockheed Martin Sample Management Office
that the samples had not met U.S. Departmen't
of Transportation requirements. These notifica-
tions prompted several response actions includ-
ing this Type B investigation. The Federal
Aviation Administration (FAA) was also noti-
fied by one analytical laboratory and is investi- :
gating this incident. The FAA conducted their
field investigation in cooperation with this
investigation Board. :

The Board concluded that the radioactive’
samples as shipped by this Project did not
comply with Federal and State requirements for
packaging, offering for transportation, and

transportation of hazardous materials. Failure to
correctly identify the radiological constituents :
of the samples and failure to perform radiologi-

cal dose surveys of the sample packages re-
CONCLUSIONS AND JUDGMENTS OF NEED

sulted in misclassification and incorrect pack-
aging.

Failure to comply with regulations and
procedures, specifically 49 CFR, ESP-505
Rev. 1, and the MOU

Lack of trained, competent, personnel
commensurate with responsibilities for
packaging and transportation

he Board also identified seven contributing
causes that may have increased the likelihood
f the incidents, without individually causing
the incidents:

Failure to identify packaging and transpor-
tation as critical functions

Incorrect communication of the radionu-
clides in the samples for limited quantity
determination

Failure to assign a properly trained individ-
ual to be responsible for packaging and
transportation

Failure to follow the quality assurance
requirements

Failure to survey the packages for DOT
purposes

Failure to perform quality assurance and
transportation safety field surveillance and
audit

Lessons learned from similar incidents
were not considered by the Project

Table ES-1 presents the conclusions ailg)j

ments of need determined by the Board. The
conclusions are those the Board considered

The Board identified two root causes for the3|gn|f|cant and are based upon facts and perti-

incidents; the elimination of either would have nent ana[ytllcal rteSl|J|tS. ijudg;ntents of need :Bre
prevented the incidents: managerial controls and safety measures be

lieved by the Board to be necessary to prevent
or minimize the probability of a recurrence of

CAUSAL FACTORS
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this type of incident. Judgments of need arand are intended to assist managers in develop-
derived from the conclusions and causal factorimg follow-up actions.

Table ES-1. Conclusions and Judgments of Need

Conclusions Judgments of Need

Regulatory requirements and procedures adequaiéhere is a need for DOE Headquarters’ Office of

for packaging and transportation of hazardou€Environmental Management, OR, and LM, to

materials were referenced in Project documentsevaluate awareness of the shipping regulations
and their importance to DOE commitments to

The requirements and procedures were not adiealth and safety.

hered to by the Project.
There is a need for LM to establish a formal
approach for implementing a fast track teaming
concept to projects. This approach must clearly
assign responsibility for implementing project
requirements and procedures.

Inadequately trained personnel were performingrhere is a need for LM to develop and implement

functions under 49 CFR. a program to ensure their incumbent and future
hazmat employees and subcontractor hazmat
employees are trained in accordance with 49
CFR.

Project personnelfailed to develop and implementhere is a need for OR and LM to ensure that

guality assurance planning as required by proceproject personnel are trained on the requirements

dures. of ORNL/ER-225 and to ensure that project
managers comply with the requirements of this
procedure.

There is a need for OR to develop and implement
a program for assuring that personnel involved in
projects are adequately trained on quality assur-
ance requirements.

Lessons learned were prepared, but not analyzethere is a need for OR and LM to enhance their

to identify trends and potential systemic problemdessons learned program by preparing, analyzing,

for management attention. and disseminating trends and potential systemic
problems from lessons learned in a useful and
usable form.

There is also a need for OR and LM to ensure that
line management incorporates relevant informa-
tion into their project planning.

Vi




1.0 INTRODUCTION

1.1 BACKGROUND Since the initiation of operations at ORNL,
radioactive and hazardous wastes have been

Multiple probable shipping violations involving : i .
the Corehole 8 Project (referred to as the “Pro§t0red on the Oak Ridge Reservation. Environ-

ject”) at the Oak Ridge National Laboratorygsﬁﬁlr:nves.ggi??nz \rN';h'rll th_e Talrrlltplrir']; of
(ORNL) occurred on February 27, 1998. Fivet. . thavel edl Iet aolo og_lca_fpo ? ina-
shipments were made from ORNL to the Ion In the groundwater. ne significant source

of contamination to the nearby surface water is

Southwest Research Institute, Inc. (SWRI) i
San Antonio, Texas, one to International Tecr:}-he Corehole 8 plume. The Corehole 8 plume

: : source is suspected to be an inactive, low-level,
nology Corporation Geotechnical Laboratoryquui d waste E[)ank (W-1A) in the North Tank

(IT) in Kingston, TN, and one to Thermo o
NUtech Laboratory (Thermo Nutech) in Oak_Farm. The scope of the Corehole 8 Project is to

Ridge. All shipments contained radioactive'nSta" groundwater wells, conduct subsurface

: . soil sampling, and perform geotechnical analy-
material, but were improperly offered for ~. of the Corehole 8 plume.

transport and transported as non-declared®

hazardous materials, resulting in probable . o
9 P At the time of the incidents, samples were

violations of U.S. Department of Transporta-, . ; :
tion (DOT) regulations. being extracted from three soil borings around
tank W-1A. Lockheed Martin (LM) has overall

On March 12. 1998. James C. Hall ManagerreSponSibi"ty for this Project and utilizes by
Oak Ridge O]oeratiéns Office '(OR)’ US. D e_(bontract the services of Commodore Advanced

partment of Energy (DOE), appointed a Type BStC|ter;gei:[ Ir}c. (CrlﬁsgAéBI\’ccorrdlngntc_)b_lt_?elr

Accident Investigation Board (referred to aso e e“ or work, S Tesponsioiiities

“the Board") to investigate these incidents inmclude all activities to obtain analytical and
eotechnical analyses of soil samples.” In turn,

accordance with DOE Order 225.1A, Accidenlg
Investigations (See Appendix A). CASI subcontracted CDM Federal Programs

Corporation (CDM Federal) for a field geolo-
gist and Roy F. Weston, Inc. (Weston) for field

1.2PROJECT DESCR'PT'ON . management/supervison of all sampling and
Located 20 miles west of Knoxville, Tennes-yjing activities. LM, CASI, and their subtier

see, ORNL was established in 1943 and is N0, nyractors used a fast track teaming approach
the largest of the DOE's five multiprogram, 1 njan and execute the Project. The specific
non-weapons laboratories with an annuaj, ijents investigated by the Board were the

operating budget of almost 3500 million.jnnroner offsite shipping of radioactive soil
ORNL focuses on five areas of research angamples for analysis.

development: energy production and end-use
technologies; biological and environmental
science and technology; advanced material%‘sSCOPE‘ PURPOSE, AND METHODOLOGY

synthesis, processing, and characterizatiorf;he Board began its investigation on March 13,

neutron-based Science; and Computationé]998, Completed the investigation on March 27,
science and advanced Computing. 1998, and submitted its final report to the OR

Manager on March 27, 1998.
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The scope of the Board's investigatimmwasto ~ The Board conductd itsinvestigatio usirg the
review ard analyz the circumstance of the following methodology

incidens to determire therr cause The Board

al evaluate the adequag of management ¢ Facs relevarn to the incidens were gath-

systens ard work contrd practices of DOE, erad throudh interviews documen and
ORNL, ard subtier contractorsasthey relaeto evidence reviews, and examination of
theincidents. physica evidence.

The purposes of this investigatim were to + Evert and causé factors chartirg’, along

determire the cau® of the incidens including with barrier analyss” and chang analysi$
deficienciesif ary, inthe managemersystems techniqueswere usal to analyze facts and
ard to assi$ DOE in understandig lessons identify the incidents cause.

learnal to redue the potentia for similar

incidents. » Basal on analyss of theinformation gath-

ered judgmens of neal for corrective
actiors to prevert recurrene were devel-
oped.

! Charting depicts the logical sequence of events and
conditions (causal factors) that allowed the event to
occur.

2 Barrier analysis reviews hazards, the targets (people
or objects) of the hazards, and the controls or barriers
that management control systems put in place to
separate the hazards from the targets. Barriers may be
administrative, physical, or supervisory/management.

3 Change analysis is a systematic approach that
examines barrier/control failures resulting from
planned or unplanned changes in a system.




2.0 FACTS AND ANALYSIS

21 INCIDENT DESCRIPTION AND 172.702,Applicability and Responsibility for
CHRONOLOGY Training and Testingfor the packaging and
transportation of hazardous materials did not
2.1.1 BackaroundandIncidentDescri ption  take place. It was during this time that incom-
plete isotopic characterization information was

The initial planning for this Project commenced . : :
on January 30, 1998, and a series of meetin@éov'ded to Lockheed Martin Transportation

were conducted from February 6 through 23; nd_Packaging Management (LMTPM)’ ”?Sf“'t'

Although roles and responsibilities for the!N9 I t_he Improper limited quantity activity

personnel involved in the Project were dis_determlnatlon. on Fet_)ruary 20, a management
ssessment of all Project plans and procedures

cussed at these meetings, no individual wa§as completed. A pre-project kick-off meeting
assigned the responsibility for th kagi ' ) N
g P ty © packaghn as held on February 23, and soil boring com-

and offsite transportation of soil samples tha e
were to be analyzed. Training and Iogisticalmencecj on February 24 (see Exhibit 2-1).

requirements for personnel working on this_ . I
Project were also discussed. However, thg’rOJectactlvmes on February 27, the day of the

necessary training as stipulated in Title 49 OEmdents, are included in the chronology on

the Code of Federal Regulations (CFR) Sectiof'94® 2 L None o} the sipments (e Exnibis
9 (CFR) Sectio -2 and 2-3) on February 27 were performed by

vy

- F——

e~

3 ST Ll T e
Exhibit 2-1. &S [ = : ! b
Project Drill Site : i vIsl T e i i
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Exhibit 2-2.

External View of Soil
Sample Package (provided
by FAA)

personnel trained in DOT Regulations. The soithis Project notified the LM Sample Manage-
samples transported to the Federal Expresaent Office that the samples were not in com-
Office were later sent by air to SwRI in Sanpliance with DOT requirements.
Antonio, Texas, arriving on February 28.
On March 3, 1998, LM notified the Project

2.1.2 Chronology of Events subcontractors, the ORNL shift superintendent,
{ORNL LMTPM, and the OR Program Manager
of the incidents. On March 4, 1998, SwRI
notified the Federal Aviation Administration
2.1.3 Notification and Response (FAA) of the incidents, and LM entered the

) incidents into DOE’s Occurrence Reporting
On March 2, 1998, all three of the offsite anaz g processing System (ORPS). The Tennessee
lytical laboratories receiving soil samples fromDepartment of Environment and Conservation

TUun

Figure 2-1 summarizes the chronology o
significant events.

Exhibit 2-3.
Internal View of Soil
Sample Package (provided
by FAA)
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ard the U.S. EnvironmentaProtection Agency
(EPA) were notified of the incidens on March
5. CASI notified FederaExpres on March 7.

OnMarch 11, LM issual aRed Alert requiring
LM organizatios to identify all offsite sample
shippirg activities ard to immediatey ceag all
sampé shippirg by subcontractorsSample
shippirg isto beresume only after confidence
in proceduraflow-down to subcontractais
establishd and subcontracta are trainel in
accordane with 49 CFR Until further notice,
all critical offsite sampé shippirg will be per-
formed by LMTPM.

On March 19, OR issual amemorandm to its
contractos directing that all analytica sample
shipmens be suspenda until self-assessments
are completel to ensue the prope shipmem of
samples The intert is to make contractors
evaluaé compliane with DOT regulations.
This suspensinisto reman in place until self-
assessmesare completel and the contractor
has sert corresponderecto the OR Manage,
certifying that appropria¢ controk arein place
to resune shippirg activities.

2.1.4 Prior Transportatio n Occurrences

personnel.

2.2 PROJECT CONTROLS AND
MANAGEMENT SYSTEMS

2.2.1 Hazardou s Material Shippi ng
Considerations

Regulations and Procedures

Figure 2-2 illustrates the overall regulatory
framewok governirg the packagirg ard trans-
portation of radioactive materials|t isimpor-
tart to note tha DOE contractos ard sub-tier
contractos are directly regulatel by the DOT
for offsite transportation.

The packaging offering for transport and
transportiig of hazardog materias (including
radioactive materia) by highway ard air is
regulatel by the DOT in 49 CFR 100-185,
Transportation ard 49 CFR 325-399 Federal
Motor Carrier Safey Regulations Further-
more dependig upan which air carrig is
chose to transpot the materia) the shipments
may be subjed to the InternationaCivil Avia-
tion Organization (ICAO) regulatiors or the
InternationdAir Transpor Associatio (IATA)
carrig requirements.

A Board review of ORPS data revealed that, for

the periad Januay 1, 1996 through February
27,1998 LM has reportal 12 previots trans-
portation occurrence involving hazardous
materid shipmens with noncompliane in the
following areas:

* Imprope materididentification/classifica-
tion

* Imprope marking labeling ard placarding

» Missing packagimg components

* Inadequattraining

* Undeclard hazardos materid shipments

Five of the 12 occurrenceinvolved incorrectly
identified/classé materias ard three of these
five occurrenceinvolved inadequatel trained

For wholly intrastaé transpor of hazardous
materials the shipmens are subjet to the
Tennesse stak laws undg TN Code Anno-
tated Title 65, Stak of TennesseMotor \ehi-
cle Laws ard Title 122Q Tennesse Motor
Carrier Safey Regulations

e LM hasincorporate the Federhand state
hazardoa materias regulatiors in their
Work Smat Standards.

» The Projet¢ Samplirg and Analysis Plan
requires compliane with ESP-505Rev. 1,
Preparing Samples and Laboratory Stan-
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IAEA Safety Series 6

Reguétions for be Saé Trangort
of Radioactive Matgals

Inter national Transportati on Domesic Transportation
(includes air carriers (includes highway and some
such as FederaExpress) air carriers, such as Airborne)
I nter national Civil US Department of
Aviation Organization, Transportation

Technicallngructionsfor

the Safeélransport of 49 CFR 100-185,

Dangerous GoodsybAir Transgrtation
(use authorized by 49 CFR 325-39%eckral
49 CFR 171.11) Motor Carrier Sdety
Reguétions
» | Contractors !
}
]
I
|
|
|
v

TN Code, Annotated, Titlel220,
Tennessee Motor Carrier
Safety Regulations

Figure 2-2.
Regulatory Flowdown

activities, requies limited quanty radioac-
dards br Transport and Shippindor sam- tive material shipments teein compliance
ple preparation and shipment. ESP-505, with 49 CFR. The MOU specified condi-
Rev. 1 requires compliance with the DOT  tions such that if the sample did not meet
hazardous materials regulations. those conditions, transportation was to be
throughLMTPM.
» The Requirement for the Memorandum of
Understanding (MOU) as amended, that LM policy requires compliance witbRNL/M-
allowed the Project to perform hazardous808, Rev. 3,ORNL Onsite Transptation
materials paclging and transpaation Operations Manualfor onsite shipments of
hazardous materials. This manual has require-
ments that, if complied #h, would provide
* “Requirgments for the Memorandum of  gquivalent levels of safeis compliance with
Understandig (MOU) Between thé.ockheed Martin - 1 R |t js the onclusion of the Board that

Transportation and Packaging Managet LMTPM) . . . .
Organization and the Oak Ridge Natiohabaatory the Project did not fuicomply with this man-

(ORNL) - Environmentd Restoration ER) ual.
Surveillarceand Maintenance(S& M)/Integrated Water
Quality Progran (IWQP),” 2/21/97, asraended.
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Even though the Federal regulatioridyl
procedure ESP-5056R1., and the MOU were

all referencedn Project documentation, the
Board determined that there was noncompli-
ance with the regulations for packaging, offer-
ing for transportation, and transportation of
these samples. The Board concluded that al-
though an adequate regulgtfnamework is in
place for sample shipments, this Project did not
comply with the applicable requirements.

Packaging and Transportation Decision
Process

» The regulations governing the transporta-
tion d hazardous materials are based upon
the accomplishment of specific actions to
ensure that materials arertsported in a
safe manner. Failuréo perform an of
these actions can result in unsafe ship-
ments. The specific actions are as follows:

1. Identify the material, including all
constituents, and the appropriate regula-
tory agencies, such as the DOT for
DOT-regulated materials, the EPA for
polychlorinated bipheyls (PCBs) and
Resource Conservation and Recovery
Act waste, and the Occupational Safety
and HealtPAdministration for asbestos.
Failure to propeyl identify all constitu-
ents can result in improper classification
in step 2.

3.

5.

Contain the material as presébed by
DOT in 49 CFR Part 17%enerl Re-
qguirements forShHpments and Pack-
agings Packaging is based upon the
material classification completed in
step 2. For radioactive materials, there
are three categories of packaging:

» Excepted packaging which is not
tested but should meet a general stan-
dard of containmentinder normal
transport conditions

» Type A packaging which must be
documented as having passed estab-
lished tests demonstrating contain-
ment under normal corttbns of
transport

» Type B packagirg, which must be
certified as having passed established
tests for both normal conditions of
transport and ypothetical accident
conditions.

Communicate the hazardvia mark-
ings, labels, and placards required by
DOT and other agencies, such as the
EPA.

Control the shipment in transit ly, for
example, restricting public access to the
material, using cargo-onlaircrat, or
imposing exclusive use provisions.

2. Classify the material in accordance
with DOT’s classificéion system (e.g.,
Class 7 for radioactivenaterials and
Class 9 for PCBs)If environmental
samples meet multiple clagdsfinitions,
the shipper assigns a single hazdads
to the material for trasportation pur-
poses, in accordance with 49 CFR

The samples collected on Februadi7, 1998,
contained radioactive material. Based on inter-
views, Project documents, and correspondence
(ref., letter dated Februaf6, 1998, from the
LM Sample Mangement Office tolT), sam-
ples were anticipated to contaifu, U, *°Sr,
137Cs, and*Am. Activity levels were expected

to be between 500 and 1,000,000 pCi/g (18.5 —

173.2a. This classification establishes37,000 Bqg/g). Since the DOT definition of a
the required containment, communica-adioactive material igreater than 70 Bg/the

tion, and controls.

samples werexpected to bregulated as Class
7 radioactive material under DOT regulations.




2.0 FACTS AND ANALYSIS

The CAS Laboratoy Analysis Coordingor commerce. Since &material was improp-
providedLMTPM with soil sample concerat- erly identified and classed under the DOT
tion levels of 500,000 pCi/g (18,500 Bg/g) for  regulations,

%Sr only. Based upon thegsumed presence of

this single nuclide, a weight limit of 11.66 < The material was impropgrpackaged
pounds was established, below which the ¢ The packages were not prolyanarked
samples would have met the radioactivity and labeled

restriction to be offered as amlited quantity * Required shipping documentation was
under 49 CFR 173.421. Had the limited quan- not prepared

tity activity calcubtionincluded the presence of » The two vehicles transporgrsamples

the anticipated isotope${ and**Am) and to IT and Thermo NUteclwere not
been calculated in accorize with 49 CFR propery placarded

173.433, the weight limit would have been < The drivers of the vehicles drivenIfb
much lower. Consequewtithe 11.66 pound and Thermo NUtech were not properly
threshold was incorrect and resulted ypd@ A licensed for transporting this material
guantities of reterial beirg packaed in unau- * An emergeng contact number was not
thorized, less stringent packaging. provided and manned while all trens

ples were in transit
The limited quantyt provigons of the DOT Employees perfaning material classifi-
regulations require that the dose rate at the cation, packging, shipnent preparation,

surface bthe package nobeeed 0.5 mrem/hr; and transport were not propettained
this was also specified in the MOU. The pack- for those functions

ages prepared on Febryd7, measured be- » Dose rate surys to enste compliance
tween 0.4 and 50 mrem/hr. Theseasure- with 49 GFR 173.441were not per-
ments were madeybthe LM Radiological formed prior to shipments being re-
Control Technician (RCT), but werst used leased offsite.

for shipping determinations.

Table 2-1 details how the soil samples should
The Board concluded th#tte soil samples as have been identified, prepared and trangdort
shipped g this Project requiredype A pack- and how the Project actugllaccomplished
aging, however instead thsamples were these activities.
shipped as non-regulatedhaterial. The Board
concluded that, under the MOU, the ProjectThe Board concluded that improper id&oé-
was not authorized to prepargpk A packages tion of the material and the lack of proper
for transportation and, tsuLMTPM should training for personnel pemfmingthe padkagng
have beenantaded to prepare and offer the and tansportation activities caused these ship-

shipments. ments to be noncompliant.

Project Compliance with Regulations and 2.2.2 Work Planning and Control

Procedur, es' .  Itis not evident to the Board that responsi-

* The soil samples shipped on Febyar, bilities for packaging and transportation
1998,falleq to complwith the.Fedei an.d were propest assigned and understood.
state requinments for packaging, offering Further, aeview of Project planning docu-
for transportation, and transpoginazard- ments ad meeting minutes indicade a

ous materials in either inter- or intra-state
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Table 2-1. Comparison of Project Packaging and Transportation Activities with Regulations
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2.0 FACTS AND ANALYSIS

noticeable lack of emphasis on packaging and  The Activity Hazards Analysis included in the
transportation of samples, suggesting a lack of  Site Specific Health and Safety Plan (SSHSP)
awareness, and thus control, of these important  evaluated DOT regulations with respect to the
activities. Recognizing that the purpose of onsite transportation of investigation-derived
regulated packaging and transportation is to  waste (i.e., drill cuttings), but not soil samples.
protect human health, carrier equipment, and  The Board concluded that Project personnel
the environment, the Board elected to use the failed to recognize that packaging and transpor-
five core safety factors as defined in DOE’s  tation activities needed to be analyzed for both
Implementation Plan for Integrated Safetyonsite and offsite transportation of soil samples.
Managemenias a guide for analyzing the work  Failure to analyze the sample packaging and
planning and control of these activities. The  transportation activities precluded the opportu-
Board recognizes that any one of the following  nity to identify appropriate methods of control.
DOE Orders could have been used as an analyt-
ical guide: » Communication of radiological and chemi-
cal constituents in the soil samples was not
® DOE Order 430.1ALife Cycle Asset adequate for sample identification.
Management
® DOE Order 5700.6Quality Assurance The Project SOW and the Project Work Plan
m DOE Order 5480.19Conduct of Opera- (PWP) identified, through process knowledge,

tions the potential for encountering gross alpha,
gross beta, gamma, tritium, and radiological
Define the Scope isotopes in the soil samples. However, the only

. The Transportation Safety Organization diginformation provided to LMTPM for determin-
not participate in developing the Statementnd DOT packaging requirements was that the
of Work (SOW). samples may have contained up to 500,000

pCilg of °Sr.

A review of the SOW indicated that the accom-

panying critical applications checklist identified 1he Board concluded that incomplete informa-
transportation safety as a critical applicationtion was provided to LMTPM and, as a result,

area. However, interviews indicated that the® Improper determination for limited quantity
LM Transportation Safety Organization was©f radioactive material was made.

not included in the review of the SOW. The
Board concluded that transportation safety wa&€velop and Implement Hazard Controls

requested to perform specific tasks related to ¢ No hazards were identified with respect to

the management of waste; however, this orga- packaging and transportation of soil sam-

nization was not involved in the overall Project ples. Therefore, no controls were specifi-

planning and scope definition. cally developed for this aspect of the Pro-
ject.

Identif y and Anal yze the Hazards Associ-
ated with the Work LM did not develop a Quality Assurance
« The Activity Hazards Analysis did not  Project Plan (QAP]P), as required by proce-

identify the packaging and transportation of ~ dure.
soil samples as potential hazards.

11
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» CAS did not meet the quajitassurance never informed of the commencement of Pro-
commitments, as stated in the PWP. ject field activities. ORIN/ER-225 requires a
Quality Assurance Specialist,gether with the
LM did develop a QualtAssurance Evalua- LM Project Maager, to ensure that internal
tion (QAE) to define the quajitrequrements surveillance of field operations is planned,
for the Project. Howevea review of thQual- executed and documented. On othdRMNL
ity Assurance PlafQAP)for ORNL’s Environ-  projects, a Qualt Assurance Specialist has
mental RestoratioRrogram(ORNL/ ER-225) utilized an EnvironmentaManagement and
revealed that a QAE is not alloweglbM for  Enrichment Facilities Surveillance Checklist
a “Characterizatiorand Monitoring” project for field activities (ag., the Integrated Water
such as this Projecingead, ORN/ER-225 Quality Pragram). This clecklist includes lines
specificaly states that a QAPjP is required.of inquiry to determine if samples being pack-
Such a plan woulddverequired the Project to aged and shipped to offsite laboratories meet
cleaty define and, thus, biefr canmunicatethe  DOT requirements.
need for the following documents:
The Board concluded that this Project missed
» Organization chart and lines of authority the opportunit to verify that work was being
» Project-spedic approval page for func- performed in accordance with recements

tional discipline reviewers (viz., 49 CFR, DOE Orders, Project plans and
* Project-specific QAPjP procedureshy not conducting field surveil-
* Quality assuancerecrds and controlled lance. A field surveillance of the packaging and
document list transpetation work activities should have been
» Performance-based training conducted to assess compliance with DOT,
» Surveillance plan DOE andLM requirements.

* Audit schedule
The PWP states,
The absence of an omgaation chart contrib-
uted to confusion over roles and responsibilities  “The Qualily Assuranc&vauation Check-

for LM, CASI, and sub-tier Project personnel. list will be prepared prior to commence-
Had an orgamation chart been prepared and ment of ay field activities. The Quality
discussed in meetimgs, it would have facilitated Assurance Evaluation Checklist indicates
better planning and commigation ly the the organization and responsibiliti€fistioe
team. Better communications could have ailro company(ies) of concern, indicates that all
ed problems that conluted to the probable personnel possess the required training,
transportation violations. ensures that services are in compliance with

applicable regulations and verifies that
In addition, dist of training requirements by equipment and supplies will be appropri-
job function wouldhave been requiredyba ately inspected, tested and assessed.”
QAPJjP. Such a list would have reduced the
likelihood of untrained personnel performingThese commitments described in the PWP
packaging and transportation functions. were not achieved through the QAE Checklist

and, as a result, mahave contributed to the

On Februar 19, 1998, anM Quality Assur-  probable shipping violations.
ance Specialist signed off on the QAE, but
according to information from interviews, was

12




2.0 FACTS AND ANALYSIS

The Board concluded that LM and CASI failedambiguity of these statements contributed to
to develop and implement adequate qualityntrained Project personnel performing the
assurance, leading to confusion in roles andackaging and transportation functions.
responsibilities, inadequate identification of
training requirements, failure to adhere to Soil samples were not weighed to deter-
requirements specified in procedures, and mine whether they exceeded limited quan-
insufficient oversight of field activities as they tity weight restrictions.
relate to sample packaging and transportation.

The net weight of soil samples in each limited
Perform Work within Controls quantity package could not exceed 11.66

« A sample management technician, Whosgounds. S.ubtier c_:qptractpr personnel ipvolved
responsibilities were to package and trandl Packaging activities did not use calibrated
port the samples to the laboratory was ndf’€asuring equipment to weight the samples.
present at the work-site as required by thdhstéad, a conservative best-guess was made

PWP and the SSHSP. The PWP states. that the net weight of soil samples did not
" exceed 11.66 pounds for shipping packages.

“A sample management technician will The Board concluded that a calibrated scale
coordinate all activities to ensure theShould have been used to weigh the soil sam-
samples are properly collected packples and that this lack of attention is indicative

aged, and transferred to the appropriat@ POOr conduct of operations.

analytical laboratory.”
% y Provide Feedback on Adequacy of Controls

and Continuous Improvement in Defining
and Planning Work

“LMES/LMER will provide sampling ¢ Priorincidentsinvolving the packaging and
technicians during the soil sampling transportation of hazardous materials were
activities. These technicians will be  notanalyzed to identify systemic problems.

responsible for collecting soil samples _
with the required quality control/quality Since 1996, OR has reported 12 transportation

assurance samples and delivering therficcurrences involving hazardous materials. The
to the laboratory for analysis and testBoard determined that neither OR nor LM
ing.” analyzed the lessons learned from these occur-
rences to identify trends and systemic problems
The Board identified an apparent contradictiorfor management attention.
between these statements. The PWP appears to
assign the responsiity for providing a sam- 2-2.3 DOE Oversight
pling technician to CASI, whereas the SSHSR  OR did not carry out its responsibility for
appears to assign the responsibility to LM. Line  approval of a QAPjP for this Project.
management (LM and CASI) neglected to
assign a responsible individual to carry out th@ RNL/ER-225, which was approved by OR
packaging and transportation function. Thegnvironmental Management, requires approval
Board concluded that the teaming approachf a QAPjP by an OR Quality Assurance Offi-

used by LM and CASI, combined with the cer, an OR Project Manager, and an OR Pro-
confusion of roles and responsibilities, and the

Furthermore, the SSHSP states,

13




TYPE B ACCIDENT INVESTIGATION BOARD REPORT

gram Manager. The OR Program Mgeafor had read an outdatecgkrsion of ESP-
this Project was naware of this requirement. 505, but the Board did not consider this
to be adequate training commensurate
Itis the Board’s conclusion that had OR carried with theresponsibiliy for packagingnd
out its responsibilit for qualty assurance transporting radioactive samples
planning, it m& have identified the Project’s » The CDM Federal Data Coordinator
less than adequate approach to implementation who packaged and transported radioac-
of quality assurance requirements, which con- tive samples
tributed to the probable shipping violations.
During the Project planning, line managers
2.2.4 Training failed to identi a need for packaging and
« Requirements in 49 CFR 172.702(a) statd/@1spatation requirements, even though trans-
portation safet was identified as a critical
“A hazmat emplger shall enste that each Project elemet. The Board concluded that
of its hazmat empiges is trained in accor- Propct managers Iacked_a general awareness of
dance with the requirements prescribed if€duirements for packaging and transportation
this subpart.” of hazardous material conensurate with their
accepted responsibilities.

e Requirements in 49 CFR 172.702(b) state
2.3 BARRIER ANALYSIS

“...a hamat emplyee who performs any As appliedto these incidents, a barrier is de-
function subject to the reqeiments of this  fined as aything that is used to prevent ship-
subchapter manot perform thatunction  ping violations and a control, asyéining that is
unless instructed in the requirements of thigised to reduce the likelihootishipping viola-
subchapter that appto that function.” tions. A barrier angbkis was conducted that
identified both barrierand controls associated

Basedon a review of training records and with these incidents. These barriers and- co
interviews, the Board concludeltbt no train-  trols either failed or were missing, as summa-

ing was provided, in accordance with 49 CFRized in Table 2-2.
172.700-704, for tfollowing hazmat emplp

ees who performed packagingjpging, and 2.4 CHANGE ANALYSIS

transportation functions for the Project: e .
P J Charactastics of the actual process imple-

« The CAS Labaatory Analysis Coordi- mented  this Project were compared to the
nator who ordered packigs and pre- charactestics of a process that would have

pared the air wgbill for radioactive been compliant with the galations for the
samples transportation of hazardous materials. A

* The Weston Field Manager who trans-change af‘ﬂbis was gonducted to determine
ported the radioactive samples changesamportant differences t?etween these

« The CDM Federal Geologist whagx- qu processes that pmhave con.trlbute.d to the
aged, transported, and offereditmc- incidents. The results of this aysis are

tive samples for transport; it is acknow- presented in Table 2-3.
ledged ly the Board that this individual
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2.0 FACTS AND ANALYSIS

Table 2-2. Barriers That Failed

Soil Samples Object

Regulations (49 CFR)

Barrier failed because the regulations were not followed, thus the
material was not correctly identified, resulting in an improper

classification for packaging, shipment preparation, and transporttion.
Had this barrier been successful, the incidents would not have
occurred.

Barriers

Training

Barrier failed because Project staff were not trained on the require-
ments of 49 CFR for the packaging and transportation of hazafdous
material. Had training been received and applied, the incidents would
not have occurred.

Project Planning

Control failed because project planning did not adequately specify
requirements and assign qualified personnel for packaging| and
transportation.

Quality Assurance

Control failed because quality requirements, as required by| LM

procedures, were not developed or implemented.
Controls

Oversight

Control failed because no quality assurance field surveillanceg was
performed during the course of the work.

Lessons Learned

Control failed because there is not adequate analysis and communica-
tion of trends and problems to project managers.

Probable Shipping Violations Consequence

15
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Table 2-3. Change Analysis
Planned/Normal Actual Analysis

Workers are adequately trainetVorkers were not trained onProject planning failed to recognize
to comply with DOT require- DOT requirements for pack-the need for workers to be trained

ments. aging, shipping, and trans- commensurate with their responsibil-
portation. ities to comply with all requirements.
Quality Assurance Project PlarQuality Assurance Projectimportant quality assurance commit-
prepared and implemented. Plan was not prepared. ments never identified.
Quality Assurance and TransSurveillance and audits noQuality Assurance and Transporta-
portation Safety audits and fielgperformed. tion Safety audits and field surveil-
surveillance performed. lance may have identified that ship-
ping requirements were not being
met.

LMTPM group responsible for Responsibility for packagingContractors failed to properly pack-
packaging and shipping of radioand shipping of samples deleage, ship and transport radioactive
active material. gated to the Project undematerials.

MOU.
Radiation survey for offsite Radiation survey for offsite The actual radiation dose rate would
shipment of radioactive materiakhipment of radioactive matehave required the samples to be
conducted. rial was not conducted. packaged and shipped by LMTPM.

2.5 CAUSAL FACTORS other events or conditions that, collectively

Thedirect cause(i.e., the immediate event or ywth other causes, increase the likelihood of an

condition that caused the inccidents) of thénCident but that individually did not cause the

incidents was improper packaging of ra dioaclnc'dent' An Events and Causal Factors Analy-

. : sis was used to evaluate the causal factors of
tive soil samplesRoot causesare the causal

factor(s) that, if corrected, would prevent recur-t hese incidents. A summary of this analysis is

rence of the incident€ontributing causesare contained in Table 2-4.
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2.0 FACTS AND ANALYSIS

Table 2-4. Causal Factors Analysis

Root Causes Discussion

Failure to comply with regulations and proceRegulations and procedures were documented,;
dures, specifically 49 CFR, ESP-505 Rev. 1, arftbwever, management failed to ensure they were
the MOU. followed.

Lack of trained, competent personnel commensBersonnel performing packaging and transportation

rate with responsibilities for packaging andunctionswere nottrained on 49 CFR; management

transportation. failed to ensure that personnel were properly
trained.

Contributing Causes Discussion

Failure to identify packaging and transportatiohine management failed to involve subject matter
as critical functions. experts in Project planning who could have prop-
erly identified the needs and requirements.

Incorrect communication of the radionuclides irLimited quantity determination was based upon a
the samples for limited quantity determination. single nuclide, rather than multiple more restrictive
nuclides, resulting in improper packaging.

Failure to assign a properly trained individual té°roject management failed to define and assign

be responsible for packaging and transportatioappropriate roles and responsibilities during Project
planning, thereby allowing untrained personnel to
perform critical packaging and transportation
functions. Both the PWP and the SSHSP identified
the need for a sample management technician for
packaging and transportation of samples. LM and
CASI line management failed to fill the position.

Failure to follow the quality assurance require-ine management failed to prepare a QAPjP, as

ments. required by ORNL/ER-225. Had the QAP]jP been
prepared and implemented, the probable shipping
violations may have been avoided.

FailuretosurveythepackagesforDOT purposes. Both DOT regulations for offsite transportation and
the ORNL Onsite Transportation Operations
Manual require dose rates at the surface of the
package to not exceed 0.5 mrem/hr for limited
guantity packages.

Failure to perform quality assurance and transpokfield surveillance and audit would have provided
tation safety field surveillance and audit. opportunities to identify and correancompliance
with regulations and procedures.

Lessons learned from similar incidents were né&nalysis of lessons learned is not adequate to raise
considered by the Project. systemic problems to management’s attention.

17




3.0 CONCLUSIONS AND JUDGMENTS OF NEED

Conclusionsare a synopsis of those facts angrobability of a recurrence. They flow from the
analytical results that the Board considergonclusions and are directed at guiding manag-
especially significantludgments of needare  ers in developing corrective actions. Table 3-1
managerial controls and safety measures bsummarizes the Board’s conclusions and judg-
lieved necessary to prevent or minimize thenents of need.

Table 3-1. Conclusions and Judgments of Need

Conclusions Judgments of Need

Regulatory requirements and procedures adequaléhere is a need for DOE Headquarters’ Office of

for packaging and transportation of hazardou€Environmental Management, OR, and LM, to

materials were referenced in Project documentsevaluate awareness of the shipping regulations
and their importance to DOE commitments to

The requirements and procedures were not adiealth and safety.

hered to by the Project.
There is a need for LM to establish a formal
approach for implementing a fast track teaming
concept to projects. This approach must clearly
assign responsibility for implementing project
requirements and procedures.

Inadequately trained personnel were performingrhere is a need for LM to develop and implement

functions under 49 CFR. a program to ensure their incumbent and future
hazmat employees and subcontractor hazmat
employees are trained in accordance with 49
CFR.

Project personnel failed to develop and implement here is a need for OR and LM to ensure that

quality assurance planning as required by proceproject personnel are trained on the requirements

dures. of ORNL/ER-225 and to ensure that project
managers comply with the requirements of this
procedure.

There is a need for OR to develop and implement
a program for assuring that personnel involved in
projects are adequately trained on quality assur-
ance requirements.

Lessons learned were prepared, but not analyzethere is a need for OR and LM to enhance their

to identify trends and potential systemic problemdessons learned program by preparing, analyzing,

for management attention. and disseminating trends and potential systemic
problems from lessons learned in a useful and
usable form.

There is also a need for OR and LM to ensure that
line management incorporates relevant informa-
tion into their project planning.
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United States Government Department of Energy

. Qiak Ridge Operations Ofice
memorandum

QATE Warch 17, 1GGE

REPLY TO

artioF SE<32: Mulling

suict: TYPE B INVESTIGATION - SHIFFING YIOLATIONS INVOLYING THE COREHOLE
8 PROJECT - LOCKHEED MARTIN FNERGY SYSTEMS, INC. 0AK RIDGE.
TENNESSEE

tee  Steve MoCracken, Site Manager, Weldon Spring Site Remedial Action Project, EM-93

You are herehy appointed Chairman of the Invesfipation Roard to investigate the February 27,
1998, shipment of radicactive material packages as nondeclared hazardous maerials. The
shiprent to the Soothwest Research Instifote and to two laboratonies in Ok Ridge in vialation of
requirements causes me greal concem, [ have determined thar the incident meets the requirements
for a Type B Accudent Investigation under DOE Order 225 14

You are to perform 3 Type B investigation of this meident and to prepare an investigation report
The report shall conform W requinements detailed in DOE Order 223.1A and DOE G 223.1A-1,
Implementation Gude for Use with DOE 225 1A, Accident Investigations. The scope of the
investigation is o include, but is not limited 1o, identifying all relevant facts, analyzing the facts o
determine the dirsct, contributing, and root cauges of the incident, developing coneligions, and
determining judgments of need that, when implemented, should prevent the récurrénce of the
incident. The Board will also foeus on management roles and responsibilities, performance of
activities utilizing Memorandums of Understanding and subtier contractors, application of lessons
leamed from similar type sccidents within the Department (especially those within Lockhesd
Martin Energy Systems, Inc. (LMES)), and work planning, practices, and procedures.

If additional resources are required to assist you in completing this task, please let me know and it
will be provided. Dennis Vernon, DOE-HQ) Office of Secunty Evaluations, will serve as an
advisor to the Board. Ray Miskelley has been appointed to serve as the Board's legal liaison. You
and membears of the Board are relieved of your other duties until this assignment is completed.

The following employess have been appointed to serve as members of the Board:

Dwnng Perex, ORO Facility Representative, Membor

Dana Willatord, ORU Transporiation Safety Engineer, Member

James Shuler, DOE-HO) Office of Transportation, EM-T6, Member

Robert Crowley, DOE-HQ) Office of ES&H Evaluations, EH-XZ, Trained Investigator
Richard Lasky, DOE-HQ Office of Oversight, Planning and Analysis, EH.23, Mamber
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The Board will provide my office and Robert Poe, Assistant Manager for Environment, Safety, and
Quality, with weekly reports on the status of the investigation and not include any findings or
arrive at any premature conclusions until an analysis of all the causal factors have been completed.
Draft copies of the factual portion of the investigation report will be submitted to my office and
LMES for factual accuracy review prior to the report finalization.

The final investigation report should be provided to me by April 13, 1998. Any delay to this date
shall be justified and forwarded to this office. Discussions of the investigation and copies of the
draft report will be controlled until I authorize release of the final report.

If you have any questions, please contact me or Robert Poe, Assistant Manager for Environment,
Safety, and Quality (576-0891).

e d fltadin,
es C. Hall
Manager

cc:
Steve Wyatt, M-4, OR

R. W. Poe, SE-30, OR

R. R. Nelson, EW-90, OR

E. G. Cumesty, LM-10, OR

Dr. Alvin Trivelpiece, LMER

Dr. Robert Van Hook, Y-12

David Milan, LMES, 701 Scarboro

Peter N. Brush, EH-1, HQ, 7A-097/FORS
Martha A. Krebs, ER-1, HQ, 7B-058/FORS
James Owendoff, EM-1, HQ, 5A-014/FORS
G. S. Podonsky, EH-4, HQ, C-303/GTN

D. Vemon, EH-21, HQ, C-327/GTN

W. T. Cooper, EH-24, OR



